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CONSERVATION OF FERTILIZER MATERIALS 
FROM MINOR SOURCES 


By C. C. Ftercurr, Associate Chemist, Division of Soil Fertility, Soil Investigations, 
Bureau of Chemistry and Soils 
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THE VALUE OF COMPOSTS 


In maintaining soil fertility the periodic addition of organic matter 
plays an important part. Composts are constantly being made 
through the rotting of leaves, twigs, roots, and other organic matter 
as shown by the photograph on the title-page of this “publication. 
Composts of various substances may help supply organic matter, and 
they also often supply nitrogen, phosphoric acid, potash, and other 
elements needed by plants. The general farmer is forced to rely 
principally on stable manure, commercial fertilizers, and green-manure 
crops, but the small farmer, or suburbanite, can often use to advantage 
a great variety of waste substances which are valuable as fertilizers 
but obtainable in such small quantities as to make them unprofitable 
to handle on a commercial scale. In butchering hogs on the farm 
the blood, entrails, and several other parts are frequently wasted. 
These are all valuable fertilizers. Kitchen waste, provided it is free 
from soap, washing powders, glass, tin cans, and other injurious 
materials, should be fed to animals if possible; but if no chickens or 
pigs are kept, it should be used in composts as fertilizer. Dry leaves, 
weeds, sweepings from the house and barn, coffee grounds, banana 
peelings, soot, and wood ashes, all have fertilizer value. These and 
many other materials should be saved and either applied direct to 
the soil or composted with manure before using. 

The value of composts has been recognized for centuries in all agri- 
cultural countries, and compost heaps are conspicuous in the rural 
villages of European countries and are the principal means of keeping 
up soil fertility in China. 


MAKING COMPOSTS 


It is possible to make composts in various ways, but the most 
common way is to alternate layers of stable manure with waste and 
absorbent materials, such as dried leaves, peat, muck, and sod. The 
pile is kept moist and turned several times in order to thoroughly 
mix the compost. The outside of the pile may be kept covered with 
soil. Where possible, at least half the material used should be 
manure, but if this quantity can not be obtained a small amount 
should be used, in any event, to inoculate the heap with the 
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bacteria of decomposition. In the principal cities dried bagged 
animal manures can be purchased. 

Another method of composting, where hogs are available, is to keep 
the animals in a tight pen, the floor of which is covered with a layer 
of straw or leaves. Absorbent material is added as needed, and the 
residues of foods, weeds, and cull vegetables, together with the 
manure, are thoroughly mixed and trampled by the hogs. If care is 
used this practice will yield a large amount of valuable compost, 
although the procedure is not recommended from a stock-raising 
standpoint. 

Where very fine material is desired, well-rotted compost may be 
screened, and the parts which are not thoroughly broken down 
removed. (Fig. 1.) The screened material is particularly valuable 
where small and delicate plants have been set out or are being culti- 


FIGURE 1.—Screening well-rotted compost for special use 


vated. Such material may be used on lawns where the coarser 
material is too unsightly and gives slower results. 


THE USE OF CHEMICALS IN COMPOSTS 


It is possible to use chemicals either to hasten the decomposition 
of the waste materials or to increase the content of any needed 
element in the compost. Bone meal, superphosphate, or ground 
phosphate rock may be added to supply phosphoric acid, and any 
of the potash salts to supply potash. Wood ashes are often available, 
and they supply not only potash but lime. Lime may be needed to 
reduce acidity as the proper bacteria may not act satisfactorily if the 
compost is too acid. It has long been recommended that chemical 
carriers of nitrogen be used to hasten decomposition. This thought 
would naturally be suggested by the use of manure. In 1873 George 
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BF. Wilson, of the Rumford Chemical Works recommended that his 

“ ammoniated superphosphate of lime”’ be used in the compost heap 
although it could be applied directly to the soil. The formula was as 
follows: 


Pounds 
Dried sulphate of lime containing 41% per cent of acid phosphate of lime__ 500 
Crysis Omsulphate or-ammonia ey 2. fo So 250 


Bi-phosphate of lime obtained by treating unburned bones, bone ash, 
bone-coal dust, and animal organic matter with an equiv alent ot oil of 
ADO. | ah 2 2 Re = RP 2 ae Oe ie a ed eo eR ce ee a De 1, 250 


Piper lmnne es ey eens Se Sek ere Wl) te ts a en cere ee ee 2, 000 


This formula is chiefly of historical interest. It called for material not 
now on the market and has been replaced by more modern formulas. 


SOME PRACTICAL SUGGESTIONS 


At the present time a patented chemical activator is on the market. 
This may be purchased, or standard fertilizer chemicals may be used. 
The following methods have been worked out and recommended by 
various experiment stations: 

The Rothamsted Agricultural Experiment Station, Harpenden, 
England, developed a process which has been patented in the United 
States and elsewhere. The process consists essentially in adding to 
every ton of dry weight of plant refuse materials, such as straw or 
leaves, 100 pounds of. sulphate of ammonia and 100 pounds of finely 
eround limestone. The straw is laid down in a layer about 1 foot 
thick and some of the chemicals applied, then another layer of straw 
or organic matter is used, followed again by chemical treatment, and 
this process is repeated until the pile is built up. During this opera- 
tion the pile is sprinkled with water and kept moist. It is highly 
essential that the pile at all times be kept wet while it is undergoing 
the changes, and this can be accomplished more readily by making 
the pile concave so that it will retain the water. 

It is claimed that the straw is very rapidly reduced to manure 
in this way (within a period of a few weeks or months), and that the 
material resulting has the usual properties of decomposed manure. 
A great shrinkage in the pile occurs during this action, owing to the 
fact that the bacteria which are present in the straw or leaves act 
immediately and vigorously under the influence of the sulphate of 
ammonia and finely ground limestone. An improved chemical re- 
agent similar in its action to that just described has been patented 
and is now on the American market. 

The New York Agricultural Experiment Station at Geneva, N. Y.., 
recommends that to each ton of dry straw the following fertilizer 
materials be added: 


Pounds 

SPER: SoS PERE REE ET 0g ga cal Papen el peep 60 
ea ae POMEL Gon NGI eee ere eee nr es ee ee ss 50 
eR ee TEs See ane ss A eee on ee ae ee a ee ee 30 
me EtUCRG a edcunlyoe te yt sro. e) EL a aes ee aye. os a Cie aN es oe ee sad 25 
Di gistl a ese na ee ee ee Rd 165 


The straw or other organic matter is spread out in a pile, layer by 
layer. Each 6-inch layer is treated with the chemicals. The pile is 
built up layer by layer until it is about 4 feet high. Each layer is 
wet as placed, and finally the pile is kept moist as “decomposition oc- 
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curs. A mixture of this character started in July was thoroughly 
decomposed in three months. 

The Missouri Agricultural Experiment Station has used and recom- 
mends a mixture of 45 per cent ammonium sulphate, 40 per cent 
finely ground limestone, and 15 per cent acid phosphate. This 
mixture, used at the rate of 150 pounds per ton of straw, with moisture 
converts straw into a brown product having all the general properties 
of manure. The mixture may be applied to wheat straw through the 
thresher, thus cutting down labor costs and making the process prac- 
tical under farm conditions. 

The Iowa Agricultural Experiment Station used two mixtures— 
one of 45 per cent ammonium sulphate, 23 per cent finely ground rock 
phosphate, and 32 per cent finely ground limestone, and the other of 


FIGURE 2,--Composting under farm conditions 


45 per cent ammonium sulphate, 15 per cent superphosphate (16 per 
cent grade), and 40 per cent finely ground limestone. Both these 
mixtures made satisfactory composts when sufficient water was 
added. 

It is suggested that those interested in composts should consult 
their State experiment station as to the work of this character done in 
the State and advise with the county agent regarding it. In view of 
the fact that patents have been taken out on certain composting proc- 
esses 1t may be well to consult the State agricultural authorities re- 
carding the use of these processes. 

When farm conditions do not warrant the extra time and expense 
required to make a carefully constructed compost heap, a pile of 
manure and compost material can be easily made and left to weather. 
This will give a very useful product with a minimum of cost and labor. 
Such a compost pile is shown in Figure 2. 
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COAL ASHES AND SPOILED FEEDS 


Coal ashes have little value as a fertilizer, but when sifted and 
mixed with heavy clay soils they make the latter more productive by 
loosening the soils and by the consequent improvement of moisture 
and tillage conditions. Wood is often used in starting coal fires, and 
as wood ashes contain from 5 to 10 per cent of potash this admixture 
tends to add to the value of the coal ashes. Soot is especially valuable 
for its content of nitrogen which averages 3 per cent. It should be 
carefully saved. 

Almost all commercial feeding stuffs are good fertilizers. They 
are usually worth more as feeds than as fertilizers, but they often 
become moldy or otherwise unfit for food, and in such event, instead 
of being destroyed, they should be saved and applied to the soil. 
The feeds rich in nitrogen, such as cottonseed meal, bran, and beef 
scrap, are especially valuable. 


ANALYSES OF VARIOUS MATERIALS 


The majority of the materials of which analyses are given in the 
following pages are not of sufficient value to justify purchase for use 
as fertilizers, but they are of sufficient value to warrant composting 
or similar treatment on individual farms where they may be available 
at little or no cost. 

Tables 1 and 2, compiled mainly from standard textbooks, experi- 
ment station reports, and analyses made in the laboratory of the 
Bureau of Chemistry and Soils, give percentages of nitrogen, phos- 
phoric acid, and potash, and indicate the relative values of many 
substances that may sometimes be used to advantage as fertilizer 
materials. Table 1 contains a lst of some of the more common 
fertilizer materials for comparison with a great variety of other 
materials listed in Table 2 which may be used for making compost. 


TABLE 1—Percentage composition of some standard commercial materials 


Phosphoric 


Fertilizer Nitrogen aid Potash 

J (EVER ODIO NOE) SEU) 0 Ne ee ee ee oe ee 193 0-205 5) 4s Soe eel ee ee 
Crheitnn Gyarimisn ts [aa ee a ee eae eae 1.9) 0-220) (|= ee eS 
COMPLETED GRO. TRON TCE FE SpE A ee ae beasns iY aed ee ee) eee 
IMIG EEIRO ON? S00 Se ee ee eee ee eee ee eee 152, 5-16) 25m |- 22 see eae eee 
(ONGE eons ce ee eee ee eae AG? O02 age ao oe ee 
(Clarins aval Seay gS a ee ee ee eee ener 6.6 2. 0-3. 0 1.0-2.0 

Tie] Grainne es Oa Aa a ee eee eee 8.5 Tt Bl ee Stee 
NEVI ETCO ESE WANG SIGE O: == oae Sas 0 SS ee ae eee 5.0 py (ay Ieee ee 
iDined) tnletGl. sss 5a be Se ee eee 10. 0-14. 0 10-55 Ol See aso 
TPR PRUT TES) ayers nec a ie RR EE ere eee eer 11. 0-12. 5 1 PC JC | ae ae 
IRGtassWimMUniiLAle===2=2--=—. =. --4o5=- Se ae a eee eee 13,00 eae oe 44.0 

Siwyeeirelavaso) Ne eS EE ee eee eet ee neneee peeerreme L60-20;\0 ass 22=2 ees 
Shine PeIStMORD MOS DU at@n = sae ae a no ae a te oe te oe eel eee ee) || oS 
PATTETYOMIUEMES HOSP MALO se a ec no ee oe eee 13.0 HD | an sseec2ss 
BiPSH? SIPS 2 cae Se ee RSE eee ae Pee ease WCW Rie) |e a eases 
Rawseround phosphate rock--------.-_-_..-2=—-------" === fochSoceca|eaeeesseae=e|| MEH) | nse 
CERO OES! VOvOT RTS) (CHEN A) a ae ee ae a a 2° 5-4..5). | ONO 0 12.2 secec en 
SNOT TSG! [eT OCT A ee eee eee ee 2.5 2350) 2 =e 
pbasciMmestl phates oo -- 8-8 8 es |e a eee eens 48. 0-52. 0 

Potassium chloride (muriate) __-------- a | are ee | ee eee 48. 0-60. 0 

Liiienh. a A ee Pere eee paeree eae 12. 0-14. 0 

Mradipoulmy manures. — 82 2 = == - === 5.0_ 1.95 1.16 
DyjPd goat manure--__-___------------------------------------------- _ 1.8% 1. 00 3.00 
Men Shoe MImaAntrOs 26 on) 282 es = Seno een ne 1. 51-3. 09 . 95-2. 50 . 33-2. 24 


ea 
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TaBLe 2.—Percentage composition of various materials 


Phosphoric Potash 


Material Nitrogen aed 


‘Alfalfa Insiy/> 125222 Pa eee Re eee 2. 45 0. 50 2.10 
UN ojol CHa oy bl ne eee ee oe es ee eee ee nese - 05 - 02 -10 
Apple} lesiy es See ee ae a ae eee re ea ee 1.00 -15 .35 
PLO MONA CG ose ee ee eet - 20 - 02 -15 
Apple skins (ash) oe 2. se ee ar ree ree | ea 3. 08 11.74 
Ash from'Cana: trees... 25 22°85 3 oe eo eee ae ee ee pee ee Eee eee 15. 65 
Banana;skins) (ash)i-o-2 Ss ee ee ee oe ee eee eee 3.20 41.76 
Banana Stalk, (ash) 225s. 2 Ser ees ae ee ee eee | So eee ee 2. 34 49. 40 
Barley (grain) acc ee ree Ak ee ee 3 ee ee ee ad 1.75 Phe) - 50 
Bat guano: = 22s sU 2 oe ee re ee ee ee ee eas 1-12 2.5-16' \4|- 2222. 
Beat:noots ts 3 ee ee ee ee ee 25 -10 . 50 
Brewer’s:erains) Gwet) esas ecco eee ee ee eee - 90 . 50 -05 
‘Brighamitea ash)2 2222 2 be ARES. ee ot eee soe oeen eee |-oaa es saaase| ae eee 5. 94 
Ground! bonesburned:s 22222. =o ee ee a ee ae Sea poe aes 34.70) 
By-product trom silks S = oe = es ee ee 8. 37 1.14 Pile 
Cantaloupeminds|(ash))2= 332 Ee es ee eS eee ee oe eee NE 9.77 12. 21 
Castor-beanpomiace. 222-2648 Ee ee ae eee 5- 6 2-2. dy 1. 0-1. 25 
Cattailreedand'stems' of waterlily<-=2== 225 =< aoe Se ee eae 2. 02 81 3.43 
Cattailiséedies aso eves Og Sa ee - 98 39 i tSac(ih 
Coalfashi(anthracite))s-=. 9-2 aaa ee ees See ee ee al= S15 .l- 1.15 
Coal ashy(bituniinous) 222 #5 22 esse ee Fe ee ee ee ee oe eee r4— 5 4 15 

Cocoazshellidiistii = eee ee ee eae eee 1. 04 1.49 PA il 
O(a it’s) (xa Roba hye oe epee eee a Se a eee eee 2. 08 02 28 
Coffee crounds) (dried is: 2 hea ee oe eee eases eee eee 1.99 . 36 . 67 
Corneobs (groundncharred) 25 x see ee ee ee re oe en ee 2.01 
Comeob ashe ee Se oe See gh NE ee et eee ae |e oe eee ee ee 50. 00 
COMMONER See ese Re SS kN ES 8 eee ee 1.95 3. 60 . 20 
Corni (Grain) ie 20 SoS = Se ee mn oe So ee ee 1.65 .65 .40 
Gorn (green forage) 255s he eee ee Ee Re SEL ieee eee 30 13 583 
CottonsSecdse siete a oe ee as oe eee ao ee Ee 3.15 25 1.15 
Cottonseed-hull ashes---------------- 

Cottonseed eh (ASi)) ee as Pe rs ae ee ee 

Cottonswastetromifactony== 2 ee ee ee ee ee 

Cowpeas, green forage {eee 222! Malet ae wa ee PEE eee ses 

Cowpeas;:Sseed n= eee oe ee Ne ee ee eee ee 

Craberass (Green) ise ees . Ree ee eee ee ewe) eee ee 

Gucumber:skins*(ash) 232 oo S255 SoS ee eee eee a =e eee woes ee 

Dog anemia sete Ae ete ee ee emer ey ek See ees 

Dried sellivishe eee eee ee ee eee 

Driedintusse lini des ee ee eee es 

Duckemaniwre(inesh)= = =- 52. soe see ee ee en ee eae 

ig rs ee oi ee es See ee eee aoe 

Heeshells\(burmed)s-222--2 9322-53252 ee ee Be eee eee ee at 

peshellsesa srs soe Ree oe 2 se ees oe ene eee SS 

MGA thers seer: Geer en eure AE ee see Se ee See es ee re ot 

ield ibean'"(Seed)=-=s—- — =- =e 


Field bean (shells) 
Fire-pit ashes from smokehouses 


Wish scrap (cedisnapper andierouper) me =e ee 7. 76 13. 00 38 
MISHYSCrayoy (ESI) Bee ee eee eee ee ne ee ee ee 2- 7.5 16-6) 
Ireshawaten mud 222 = aes a ee eee ee Bees ns eee ee 1.37 . 26 22 
Garbage mmbbish (New ork City) 2a ee re eee 3. 4-3. 7 1-1.47 | 2.254. 25 
Garbage tankage: .- 2.5 2 2242252 acaba ee eee ces toe sone tes isolates 1 -=2 5-1 5-1 
Gréasewoadashess2 = 25s see SS So ee a ae eee aera eee ee ee Eee 12. 61 
Garden beans, beansiand! pods !=ia! 3 * Bae eee ee 25 . 08 . 30 
alateniieed === ee et es nie tee ER ae Sasa ee 4 =§--° {lols 3 ee 
PreenSan Go. © hie ee ee ee eae Le pac oee nee ee scant swee esc 2o| oe ee ee 1 =2 5. 00 
Grapes; inns e eee eer ee ene eee ee ees eee ee -15 -07 - 30 
Grapeirnit skins) (ash)2aes22 ot {22 ake 2 ee ae ee eee ea eee eS 3. 58 30. 60 
fy pace eee heel PO Sg ee oe Re ee ee 12 =16. [ea ee 
18 Este o70) Seana) (6 (oS Se ee ee ee ee eee eee 99 77 05 
Hoofmealtand:horndust="- 25222 -en2 aan eee oak = a =e 10-15 lL? eee 
In Cinerator ashes ee a ee Be ee eee ee ee eee aes ed ee . 24 Plo PBS! 
Kentucky, blieerassi(ereen) S23 2 - seae = 22 hee ee = oa eee ace ee - 66 -19 Mil 
Kentucky bliegrass (hay) Sse a= ae ee eee See ee ee 1. 20 . 40 1. 55 
Kinevcrab(driedtandieround) =~ -=ss222 os ener eer nee es 10. 00 . 26 - 06 
Neral (tres) we. ee ek See Pe OE ee ee eee Saeco 2. =2.5) (|. 21 ee 
Heather (acid ulated) /S= sae see oe Se ee Pee eae eases 7 $$ - “22 eee 
eather: (@rounid) = sae sae ea saree goes Ee ee eee ee 10-12: |--.. 2 
heather; sera) (ashi) she oe 32 Seren We Lee SR ie os eo ee ee 2.16 35 
Lemon.cnliss Californian ee ee he oa eee et Sl - 06 . 26 
Wemonysikins (ash) esse tae ee ee a eS oe ee ee a 6.30 31. 00 
bimekilnbashees- ee See woe eek he 2 ee eee eee ee ee ee 215 2.00 
LD OMe a Ae ee NG asa e ke Ses eo ae SS es 2 oe UD ee ed 5-1 1-1. 50 
TeODSUCT/FQIUSO 2 mane ear Sas os ek Lak eee es bo Se eee 4. 50 3: 504 
obsterishelist =? ton 2 eer ee Nea al eee. oe ea a in ee Pee 4. 60 3152) | 
Wii Se NEE 8 ee eo nen Se eet ee eee eee ee eee - 50 . 30 18 
IWiusse ls Ses a an Rh oes be Soe Ee | - 90 Ene, 13 
Molasses residue in manufacturing of alcohol : 02a =e ee 5. 32 
OBR Meaty Gems eae see ed Mee Soe yao NES Lae Se ae eee Oe el . 80 Bou 718 
Oats serail 35.132 ste C se AUS ee ee re noe eee eee 2. 00 . 80 - 60 


Olive MOMS COlS. <2 - soe he ae Fao oan won ee eS ees See ee ee 1.15 -78 1. 26 
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TABLE 2.—Percentage composition of various materials—Continued 


Material Nitrogen EHOSD UGE IC) Potash 
UI SIP CLULSG meager eee ties Sets Se okt mene je Ne ecole be A oe 1. 22 0.18 0. 32 
Orange culls_-__-__--- . 20 13 .21 
PUTA OISKAT SE (ASI) sees eed Ne ee Seek SM es ee Pe ie ee ed 2.90 27. 00 
LEERE, FOCUS ENON) 2 Sia 5 RR Sie YoU ea RED ee a2 Re 1.79 9. 00 
RGA LS aSCOUSIOLKOMNelSaa-~ sete coe PB ese 3. 60 -70 45 
PEC AU LIS eL Semen ean arias Seer an Ae AS sO SiS . 80 ~15 . 50 
OHEUTISHELLS Sh) mens eee ne Jaws enema LS MTs Oo Te ee ee oe 23) 6.45 
BICKenG im rommeotton mules = see ee OR ee eee IBY . 68 1. 56 
iS sonemtantiee 1 LeESi) meee eee as we ae ee TU a Te ee cae OS! 4.19 2.24 1. 41 
LE ERG L Te UCTS 5 eR Ee eS Ae ne ee ec ee . 60 Sel Gul eec secre 
IETS VPRO ee ees es hea I te a ee eee eae 46 B12) . 03 
Aah CORSE DOL Semeeeee ene cee wee SA ee Se .35 5 . 50 
aTALoes mea VCS HAN GiStal Kiker. sas J! ee Bee ee . 60 15 45 
PEGA LOMSKATIG era Wiel (ASIN) esse oi Se es ON Se ee a te a oe ee 5.18 27.50 
LP HYOCONR DAG = A ee SS eee eee ~ eee eee eee 1.46 |. 3. 68 . 48 
SP w7Gl ONAW OLS iN as Lee te eee ee ee ke ae NSE MSE yee ee See Pe es ot eee 16-18 
PATIO PROG) = Se a ee eee .18 s0% ao 
EST KAT SO CSiemere Os hee Loner 2 USS Ci Bie oe er es .16 07 . 26 
[eee Oe) SOG Bs ek oe RE SS en ae eet eo eee eens renee eee Atey( .50 . 45 
EVEREST ES OTELS LIBEL LLCS ee nen IE eee celia sian ee a aad a Veg aE oy hw OI SP 2 13. 04 
ICC ORG L, Fagan hat AAS Bie Ee ee eee ane eee . 76 2260-22 eee eee 
PEE HECIOMGI BU yer ae meters eens eee SC = ee Se 2.10 . 50 2. 00 
RIGQHO IP 555 So Se oe eee ee ees Se ee 1. 20 35 1. 00 
ESM nO DOTA WSUS AT ae sae ee ee See 2 Se ee 1.14 S833) | be eee 
Te OCERGIOR Oe eee aes A OS a Sa ees eee 1.90 125 3. 68 
IS@SGS, HONOR ti ee ee ee eee eee . 30 : 10 . 40 
PUI R TO) RIGOR ae oe eee Se Eset ee a ea aie ee ee .10 . 04 3 
ocksondumtussel deposits fromiseas = 2 te 322 . 09 1.78 
Sagebrush (ashes) 4 
WO some ee eee See nee ee 5 
Salt-marsh hay 
Salt mud 
Saltpeter waste __- 52-3 
Sardine scrap ts 7 é 
Beawecde cn tiartbic Ciuye INU) =a-8-2--- 5 se Fe A ee Fe ee 1. 68 505) 4.93 
HemaArerslidpenrnomnilteribedS=oe 25 c - seca se it 74 . 33 24 
SLOGAN QC) Nt Sea ee a ee 7 Dd | eee eae (tee eer 
Shoddy dirt from woolen mill_____- Coe en ee ee ee eee 4.40 . 20 68 
SEUNG pO) VG RE Gg G0 0 | ee Se ee ee ene ee 7. 82 A 20 ise ee 
PRET RAD RW AS Leman ome nee Se ee NO ee ee eee ees 2. 87 QUO | Sze ae 
MithimesHromuoyster-shelll mounde.2-- <=. 2- = 2 = ese 36 10. 38 09 
SUCRE CORN es Ee ee eee eee 9. 42 1, 82 1.08 
SHeMEGIMIC HIM NO VAntes= === = ee es i se ee vont 1. 05 in 
SY OETEUISL EY TE fo ee ee eee : . 10 55 
SHEN DS De ao peel ase Ra a a eee ae rele eee pee 8 . 20 a5 
String-bean strings and stems (ash) 4,99 18. 03 
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